We measure the resistance and frequency-dependent gate capacitance of carbon nanotube (CNT) thin films in ambient, vacuum, and under low-pressure (10 -6 torr) analyte environments. We model the CNT film as an RC transmission line and show that changes in the measured capacitance as a function of gate bias and analyte pressure are consistent with changes in the transmission line impedance due to changes in the CNT film resistivity alone; the electrostatic gate capacitance of the CNT film does not depend on gate voltage or chemical analyte adsorption. However, the CNT film resistance is enormously sensitive to low pressure analyte exposure.
decouple the resistive and capacitive response, and we show that changes in the measured capacitance as a function of gate bias and analyte pressure are consistent with changes in the capacitive part of the transmission line impedance due to changes in the CNT film resistivity alone; the electrostatic gate capacitance of the CNT film does not depend on gate voltage or chemical analyte adsorption to within the resolution of our measurement.
However, the resistance of the CNT film is enormously sensitive to exposure to small pressures (< 10 -6 Torr) of analytes, and gate-voltage-dependent resistivity changes show analyte-dependent signatures.
CNT films were grown by chemical vapor deposition 9, 10 on t = 500 nm thick SiO 2 on degenerately doped Si substrates which serve as the back gate. Following growth, devices were fabricated using two steps of photolithography; the first formed the interdigitated source and drain electrodes (5 nm Cr and 55 nm Au), the second masked the device region with photoresist for removal of excess CNTs via oxygen plasma. implying that the electrostatic capacitance of the CNT film is independent of V g . This is consistent with the lack of dependence of C on V g at low frequency in Fig. 1 (c) . The absence of a large quantum capacitance effect is puzzling, but likely implies that there is always a significant density of states at the Fermi level in the semiconducting CNTs at all
We now turn to measurements in UHV and small analyte gas pressures. 
